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1. Heab u oprann3anus BbINOJHEHUS pacyeTHO-TpaduyecKoi
padoThI

B cootBeTcTBHM C yUeOHBIM IIAHOM MO HANPaBJICHUIO MTOATOTOBKHU
09.03.01 «MuadpopMaTrKa U BEIYUCIUTEIIbHASI TEXHUKA» 00yJaromuecs B
MpoIecce HW3YYEHHs  JAUCHUIUIMHBI  «MareMaTtuka»  BBIIOIHSIOT
pacyeTHo-rpadguueckyro padboTyNe2.

Heab pacyeTHO-Tpapuyeckoid PpadOTHI - BBISIBUTH 3HAHUSA
CTYyIEHTOB METOHOJIOTUYECKHX OCHOB MAaTEMATHKH, YMEHUE NPUMEHSATH
3TM 3HAaHHUS B  aHAJIU3€ COLMAJIbHO-D)KOHOMHUYECKUX  SIBJICHUH,
MPOU3BOJIUTH pacyeTsl, MIPUBHUTH oOyyJaronumcs HAaBBIKU
CaMOCTOATENLHON pabOThl C MPUMEHEHUEM MAaTEMATUYECKUX METOJIOB.

B  xome  BBIMOMHEHUS  pacyeTHO-Tpaduueckol  paboThI
OOy4Jaronuiicss TOJKEH MPOSBUTh YMEHUE CaMOCTOSITENBHO padoTaTh C
y4eOHOM ¥ Hay4YHOW MaTEMaTUYECKOH JIUTepaTypoil, MPUMEHATH
MaTeMaTHYECKYI0 METOJIOJIOTHIO B aHAJIN3€ KOHKPETHBIX JaHHBIX, YMETh
BBIYUCIISITH MPEJIEIbl, HAXOAUTh MPOU3BOIHBIC, HAXOAUTH UHTETPAJIBI.
PacuetHo-rpaduueckass paboTa JOJDKHA  OBbITh  BBINOJHEHA W
MPEICTABIICHA B CPOK, YCTAHOBIIEHHBII rpa)KoM y4eOHOTro IMpoliecca.

Brinosinenue pacueTHO-rpaduveckoi paboThl BKJIFOYAET
CJIEAYIOLIUE JTAIBIL:

O3HAKOMJIECHME C  IPOrpaMMoOM  JUCUMIUIMHBL  «Maremarukay,
METOOUYECKUMU  PEKOMEHAAIMSMH TI0  BBIINOJHEHUIO  PaCUETHO-
rpaduaeckoit paboThI;
popaboTKa COOTBETCTBYIOIIUX PA3/CIOB METO/IOJIOTHU MATEMATHKHU T10
PEKOMEHIOBAaHHOW y4eOHOU JTUTEpAType, KOHCTIEKTaM JICKITUH;
BBITIOJIHEHUE PACUETOB C MPUMEHECHUEM OCBOCHHBIX METO/IOB;
3aBeplieHHass paboTa MpEACTaBIICTCS Jis MPOBEPKU Ha Kadeapy
MpenojaBaTesiio B yCTaHOBJEHHbIE y4eOHbIM rpaduxomM cpoku. Cpok
npoBepku He Oosee 5-7 nneit. IlpemonaBaTens MpPOBEPSET KadueCTBO
paboThl, OTMEYAET MOJIOKUTEIbHbIE CTOPOHBI, HEAOCTATKH PabOTHl U
ouenuBaer ee. OOyuwaromuecs, HE MOATOTOBUBIIKME PACYETHO-
rpadudeckyro padoTy, K 9K3aMEHYy HE IOy CKal0TCS.

2. BbiOOp BapuaHTa U CTPYKTYpa pacueTHO-rpaduueckoii padoTol
3amanust g pacueTHO-rpaduyecKux paboOT  COCTaBISIOTCS
mpernojiaBaresieM,  KOTOPbIA  BeIeT  JaHHYK  JUCHUIUIMHY, U
yTBEpXKIAt0TCs Kadenpoil.
Homep BapmaHTa pacueTHO-Tpadudeckoil pabOThl BBEIOMpaETCs
oOyyarommmcst 1o TmnocieaHed mudpe B mudpe Homepa 3adyeTHOU
KHIKKHA. Tak, Hanmpumep, eciam Tnocnemsss udpa mumdpa 1, TO



0Oy4aroIIUiCs BRIMONHIET pacueTHO-rpaduueckyio padboTy Mo BapHaHTy
Ne 1.

[Ipu BBITIONIHEHUU pacyeTHO-TpadudecKkoil paboOThl HEOOXOIUMO
NPUAECPHKUBATHCS CIECAYIONIEN CTPYKTYPBI:

e TUTYJIbHBIN JIUCT;

o BBEJICHHC;

e PacueTHas 4acTh;

o 3AKJTIOYCHHUE;

o CITUCOK UCITOJIb30BAHHOM JIUTEPATYPHI.

TuTryabHbIN  JIMCT ABJISETCS IIEPBOM  CTPAHULIEH PACUYETHO-
rpaduueckoit pabotel. OOpaszenr ero odopmIeHHUS TPUBEACH B
[Tpunoxenun 1.

Bo BBenenmu cojepkarcs OOIIME CBEICHUS O BBINOJIHEHHOU
pab6ore (0,5-1 c.).

B pacuerHoii 4acTm 0OyyaromUiics JODKEH IMOKa3aTh yMEHUE
NPUMEHSITh  MaTEeMaTUYECKHE METOJIbl  PacyeToB, PaCCUUTHIBATH
HEOOXOJMMBbIE JaHHbBIE, JelaTh Ha HMX OCHOBE apryMEHTHPOBAHHBIE
BBIBO/IBI.

VYcnoBust 3a7a4 B pacyeTHOM YacTH JIOJDKHBI OBITh MPUBEICHBI
NOJIHOCTBIO. PelleHne 3amad ciueayeTr CONnpOBOXAATh Pa3BEPHYTHIMU
pacyeTamMu, CChUIKAMH Ha MareMaThudeckue (OpMyJibl, aHAJIU30M H
BBIBOJAMHM. 3a/layd, B KOTOPHIX JaHBl TOJBKO OTBETHl  0e€3
MPOMEKYTOUHBIX BBIUMCICHUIN, CUUTAIOTCS HEPEIICHHBIMHU.

Bce pacuerbl OTHOCUTENBHBIX MOKAa3aTelied HyKHO MPOU3BOJUTH C
MPUHATON B MaTEMATUKE TOYHOCTHIO BBIYMCICHUM: KOIDPUITMEHTHI - 10
0,001, a mpouentsi - 10 0,1.

Cnenyer o00patuTh 0c000€ BHHMAaHHE Ha BBIBOJBI, KOTOpBIE
JIOJDKHBI OBITH  00OOCHOBAHHBIMU, TOATBEPXKAATHCS MPEABAPUTEIHHBIM
aHaIM30M IIUGPOBOro MaTepuara.

B 3akuarovennu pacueTHo-rpaduueckoit padbotel (1 c.) B KpaTkoi
(bopme pe3toMUPYIOTCS Pe3yJIbTaThl pa0OTHI.

[Tocne  3akirO4YeHUss  TPUBOJUTCA  CIHUCOK  JIUTEPATYPBHL,
BKJTFOYAIOIINI TOJIBKO T€ UCTOUYHUKH, KOTOPBIC OBLIN UCIIOIH30BAHBI TIPU
BBITIOJIHEHUH pacyeTHO-rpadudecKoil paboThl M Ha KOTOPHIE UMEIOTCS
CCBUIKH B TEKCTE paOOTHI.

[Ipu onrcanuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOUMO YKa3aTh:

o (haMUJTMY ¥ UHUITUAJIBI ABTOPOB;

 HA3BaHUE KHUTHU, COOPHUKA, CTAThHH;

e MECTO U3JaHUS;

e U3/1aTEJILCTBO;

o TOJI U3JIAHUS;



¢ KOJIMYECTBO CTPAHMUI] WJIM KOHKPETHBIC CTPAHHUIIbI (MTOCIETHUE B
CJIydae CChUIKM HA CTAThIO WM CTATUCTUYECKUM COOPHUK).

CrangapTHbIl (popMaT ONMMCaHHs] KCTOYHUKOB MPUBEIEH B CITUCKE
JIUTEPATYPHI.

3. TpedoBanusi k opopMiIeHHI0 pacyeTHO-TPaduIecKoii padoThl

[Ipu odopmiieHnu pacueTHO-rpaduueckol paboThl HEOOXOIUMO
PYKOBOJICTBOBATHCS CJIETIYIOIIMMU TPEOOBAHUSIMHU:

1. O6bem padothl - 10-15 cTpanuI] TekcTa Ha CTaHIAPTHBIX
muctax ¢opmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C MCIOJIH30BAHUEM
TEKCTOBOI'O PEJAKTOpa WJIM BpPYYHYIO (IIMCBMEHHO), TaOIWYHOTO
npoleccopa Wi JAPYyTUX MPOrpaMMHBIX CpelcTB (pasmep mpudra - 14
YHKTOB, HHTEpBai - 1,5).

2. CrtpaHuIlbl TOTKHBI OBITH IPOHYMEPOBAHBI U UMETh MOJIA
ClI€Ba W CIIpaBa HE MEHee 25 MM [ 3aME4YaHUW IPEerojaBaTelIs-
KOHCYJIbTaHTA.

3. B Tekcre He JODKHO OBITH COKpAIIEHUH CJIOB, KpOME
OOIIEeTTPUHSTHIX.

4, Bce mpomexyTouHblE JaHHBIE MPOBOAUMBIX PACUETOB H
pE3YyIbTATHI CIAEAYET MPEJICTABISATH B SBHOM BHJIE.

5. Bce Tabauiel AOMKHBI HMMETh CKBO3HYIO HyMEpaIuio.

[IpuBenenusie B paboTe WUTIOCTpaIuu (TpaduKy, 1UarpaMmbl) TOHKHBI
UMETh MOAPUCYHOUHBIE TIOIITUCH.

6. Onucanve JIUTEPATYpPHBIX HCTOYHUKOB BBITIOJNHACTCS B
COOTBETCTBUHM CO CTaHIAPTHBIMH TPEOOBAHUSMHU, TPUBEICHHBIMH B

MPEABIAYIIEM PA3IEIIE.
4. Teopernueckuii MaTepuaJ U NPpUMePbI pellIeHUs 32/1a4
[Ipenen nmociie0BaTENBLHOCTH.
Yuciio a Ha3bIBAETCA MPEAECIIOM MOCIEIOBATEIBHOCTH {x,,}

X1, X2, X3, X, (TIPSACTIOM TIEPEMEHHOM x,, WM TIpeleoM QYHKIUH f(n)),
€CJIM KaKOBO Obl HU OBLIO Hamepén 3aJaHHOE IMOJOKUTEIHHOE YHCIIO &,
BCETJla MOYKHO HAaWTH TaKO€ HaTypaJibHOE unciio N, 4To JJ1sl BCEX YICHOB
nocienoBaTeIbHOCTH ¢ HOMepamu N>N, OyaeT  BBIIOJHATHCS
HEPABEHCTBO

X, —al <e.



OT0 HEpaBEHCTBO PAaBHOCUIILHO TaKUM JIByM HEPaBEHCTBAM:
a—&e<x,<a-te.
Yucno N 3aBucut, BooO1e roBopsi, OT BEBIOPAHHOTO «.

Ecan yMeHbIIUTH 4YHUCIO &, TO COOTBETCTBYIOIIUNA emMy Homep N
YBEJIUYUTCS.

I[J'ISI IIoCJaACA0BAaTCIIbHOCTH (I/IJ'II/I JJIA HepeMeHHOﬁ xn) Heo0s13aTeJIbHO
CyILIEeCTBYET IIpEACiI, HO €CJIHU OTOT IIPEACII €CTh, TO OH GIIHHCTBGHHBIP'I.

Ecnu gncioa ects npenen nociienoBaTebHOCTH {x,} C OOIIMM YJICHOM
X, = f(n) WIM TNEPEMEHHOM BEIWYHUHBI x,, TO ITO CHUMBOJHAYECKU
3aIMChIBAETCS TaK:

lim x,, = a.

n—oo
B ToMm ciyuae, kora nepeMeHHas BEJIMYMHA x, UMEET IPEAEH, paBHbIN

a, TOBOPAT, YTO dTa IEPEMEHHAs BEIWYWHA WIN ITOCIEA0BATEIBHOCTD
{x,} cxomouTcHd K a.

[TocnenoBarenbHOCTh,  HE  HUMEIOLIYI0  MpeAesia,  Ha3bIBAIOT
pacxXoasIIeCs.

IlepemeHHass BenWYMHA x, MOXKET CTPEMHUTBCS K CBOEMY IIpeaciy
pasnuYHBIMH crioco0amu: 1) ocTaBasch MEHbIIIE CBOETO Tpejaena, 2)
OCTaBasCh OOJIbIlIE CBOETO Tpejaesa, 3) KOJeOJACh OKOJIO CBOETO
npenena u 4) IpuHUMas 3HaYEHUs, PaBHBIC CBOEMY TIpEIeTy.

Bbibop umMcna e Mpou3BOJIEH, HO TMOCIE TOr0 KAaKk OHO BBIOPAHO,
HUKaKUM W3MEHEHUSM B JAIbHEUIIIEM OHO HE JOJKHO MOABEPTaThCsl.

3agaua 1. Jloka3arh, 4TO MOCICAOBATEIHFHOCTE C OOIIMM YJICHOM X, =
n V)
—- IMEET MPeJes, PaBHbIN 1.

Pemienue. BriOepeM MpOU3BONBHO TMOJOKUTETHLHOE YHCIO & W
MOKAXEM, YTO JUISl HETO MOXHO OIPEJICIINTh TAKOE HATyPAIbHOE YHCIIO
N OyJZeT BBINOTHATHCS HEPABEHCTBO , B KOTOPOM HAJIO B3SITh a = 1; x, =

—, T.€. HEPABEHCTBO:
n+1



n
n+1

|1-— <e&.

[Tocne npuBHeHNA B CKOOKaX K 00IIEMY 3HAMEHATEIO MOTYYHM:

|n+1—n

1
|<£,HHH|——|<£.
n+1 n+1

Ho ecimit |——| <&, T0 — < z. VI3 IOCIIE/IHETO HEPABEHCTRA CIICYET, UTO
n+1 n+1

n+1 >>li,n,>»l——1.
& &
ECHI/Ia<b,TO%>%.

3Hayut, eciu HoMep N Oosbiie, yem i—l, TO HEPaBEHCTBO OyJeT

BBINOJHATHCS. Tenepb Hano pemuTs Bompoc o uuciae N, o KoTopom
UIET peuyb B ompeneneHuu. 3a ynciao N MOXXHO MpHUATh HauOOoJbIIee
LIEJIOE YHCIIO, COAECPIKAIIEECS B YUCTIE i— 1. Hambomnbluee nenoe 4ucio,

coJieprKalreecs B 9ucie x, 00o3HadaeTcst 3HakoM E(x).

Ha ocHOBaHMM ATOro HauboIbllIee IIEN0€ YHCIIO, coiepiKalieecs B
qucle é — 1, Ha10 0OO3HAYHTD TaK: E G - 1).

Wrak, MOXHO IPUHSATH

=i

(npenmnonaraercs, 4to E G - 1) > 0, nHaye N He OyaeTr HaTypalabHBIM U

€ro Haji0 OpaTh paBHBIM 1).

3axnroueHue: 1o mpou3BoNbHOMY 3aJaHHOMY ITOJIOKUTEIBHOMY YHCITY
€ MBI HallUTK Takoe HaTypainbHoe yucio N, uto st Bcex HomepoB N>N
HepaBeHCTBO (11.4) neHCTBUTEIBHO BBIMIOIHAETCS, @ 3TUM U JI0Ka3aHo,
41O | ABIISETCS MPEAEIIOM NOCIEN0BATENBHOCTH C OOLIUM YJIEHOM

n

X, = .
41

BeckoHeuHOo MaJible 1 0€CKOHEYHO 00JILIINE BEJIHYNHDI.



Ecnu nepemeHHast BelIMYuHa x,, UMEET CBOUM TPEJEIOM HYJb limx, = 0,
TO OHa Ha3bIBAETCS OECKOHEUHO MaJIoi. DTO K€ OMpeesieHue MOKHO
BBICKA3aTh U B APYToil POpMyITUPOBKE:

[TepeMeHHass BeIWYWHA x, HA3bIBaCTCS OCCKOHEYHO MAJIOH, €CIIA JUIs
BCSIKOTO HaIepé 1 3aJJaHHOTO MOJIOKUTEIIPHOTO YHCIIa ¢ MOYKHO yKa3aTh
Takoe HaTypabHOEe YuciIo N 9TO |x,| < e JUISI BCEX HOMEPOB N, KOTOPHIE
6o:biie N.

Hu ogHO ymncno, KpoMe HyJIsl, HE MOKET ObITh OTHECEHO K OECKOHEYHO
MaJIBIM BEJIMYMHAM.

Anrebpandeckasi CymMma HECKOJIbKUX OECKOHEUHO MajibIX BEJIMYUH €CTh
TaK)K€ BEIMYMHA OeCKOHEYHO Manas. (Anredpandeckol CcymMMoit
Ha3bIBAETCA Takas CyMMa, WIEHbl KOTOPOW MPUCOEOUHSAIOTCA APYT K
IPYTy HE TOJIBKO IMPHU MOMONIM 3HAKa IUIIOC, HO W MPHU MOMOIIM 3HaKa
MUHYC).

Pa3sHocTh 1ByX OECKOHEYHO MajbIX BEJIMYMH ©CTh BEIMYHHA
OECKOHEYHO MaJias.

[IpousBeneHrne orpaHUYEHHON MMEPEMEHHON BEJIMYMHBI HA OECKOHEYHO
MaJIyI0 €CTh BEIMUMHA OECKOHEYHO MaJlasl.

Ortcrona cienyer:

OO0 oTHOIIECHUU NBYX OCCKOHEYHO MAaJbIX BEJIMYMH HWHOTAA TOBOPST,
YTO OHO IIPEACTABIIICT COOOM «HEOMPEICIICHHOCTRY BHUIA %

Brruucnenue npeacia OTHOHICHHA ABYX OECKOHEYHO MaJbIX YacTO
Ha3bIBACTCA TAKIKC PACKPBITUEM ((HGOHpC)ICHéHHOCTI/I» BHUIa %

BeckoHeyHo 00JIbIIIME BeJINYNHBI.

[lepeMeHHast BeIMYMHA x,, HA3BIBAETCS OECKOHEYHO OOJIBIIOM, €Clu JIs
BCSKOTO Hamepé€n 3agaHHoro yuciaa M>0 MOXHO yKa3zaTh Takoe
HaTypanbHOoe N, uTo nmsi Bcex HomepoB N, Oonbimux N, BBITOIHSIETCS
HEPaBCHCTBO |[x,| > M. Kopoqe: INEepEMECHHAsA BEINMYMHA x,, Ha3bIBACTCS
OecKOHEYHO OOJBIION, €Cclu, HayMHas C HEKOTOpOro HOMEpa, OHa



CTAaHOBHUTCA M OCTAaéTCs TpHU BCEX IMOCISAYIONMX HOMepax IIo
a0COJIFOTHOHM BEIWMYMHE OOJIBIIE JIFOOOr0 3aJaHHOIO MOJOKUTEIHLHOIO
yucna M. Ecaum x, ecTh BeanuWHa OECKOHEYHO OOJbIIasi, TO 3TO
3aIIMCHIBAETCS TaK limx,, = oo, UIIH x,, = 0.

Cnenyer oOpaTUTh BHHMaHHUE, YTO U3 OIPEACICHHS OCCKOHCYHO
OOJIBITION BEIMYMHBI CIICTYET, UTO 3HAK x,, POJIM HE MTPacT, a TpedyeTcs
JIAIIBL, YTOOBI a0COJIIOTHAS BEIUWYMHA X,, T.€. |x,|, MOIJIa OBITH CcIelaHa
OoJibliie 1I000Tr0 Harepe 3aJJaHHOTO MOJ0KUTEIHHOTO YHCIA.

HepeMeHHaﬂ, IIpUHUMAKIas 3HA4YCHUA, O6paTHBI€ II0 BCIUYHUHC
COOTBETCTBEHHBIM 3HAUYCHUSIM OECKOHEYHO OOJILIION BCINYHUHBI, €CTb
BEJIMYMHA OCCKOHEYHO MaJiast (XOTH B HCKOTOPBIX y‘-I€6HI/IKaX u

IMPUMCHAIOTCA YCJIOBHBIC 3allMCH éZO u %: c, HO HX CJICAYCT

BCAUYECKH M30€raTh, TaK Kak:
1) Jenuth Ha HYJb 3aIPEILICHO.

2) JlenuTth k€ Ha o TOXE HEJb3s, HOO co HE YHCIIO, a CHMBOJI, JCIUTh
K€ Ha CHUMBOJIBI O0 OTHOIIEHUH JBYX OECKOHEYHO OOJBIIMX
BEJIMYUH TOBOPSIT, YTO OHO MPEJICTABIAECT COOON «HEOMPENETEHHOCThY
BUJIA —, & OTBHICKAHHE JTOTO OTHOMICHHS HA3BIBAETCSA «PACKPBHITHEM

HCOIIPCACICHHOCTH).

(V) 2 -
3ajava 2. Haiitu lim 22223

n—oo 5n2—4n+4"

Pemenne.
2 3
_ m*+2n-3  Tty—i3
lim ——— = lim =
n—>005n2—4n+4 n"°°5_£+i
n  n?
. .2 .3 o1 .1
At e gy T2 37
lim5— lim =+ lim = 5 —4lim ~ + 4lim —
n—-oo n-oo N n-oco N n—-oo n-oonN

Onpenesnenue npeaeaa GyHKUNMH.

YuciioA HazpIBaeTcs npeneoM GyHKIHUH f(x) MPU X, CTPEMSIIEMCS K a
(. B TOYKE @), €ClH Ui ro0oro  Hamepén  3aJlaHHOTO



IIOJOXHUTCIIbHOI'O YHUCIA & (XOTﬂ OBl U Kak yYroaHo MaJ'IOFO) MOXHO
HaWTH TaKO€ MOJOXKHUTECIbHOE YHCIIO 6, 4YTO JIsI BCEX 3HAYCHUMN X,
BXOOAIIUX B 00J1aCTh OIpCACICHUA (bYHKI_[I/II/I, OTIIMYHBIX OT ad H
YAOBJICTBOPAIOIMIUX YCJIOBHIO |x —al <5, UMEET MECTO HCPaBCHCTBO
If(x) —Al <e.

Yucao e.

1 X
lim (1 + —) =e;
X—00 X

1
lim(1+ x)x =¢;
x-0

X

. k X
lim (1 + —) e";
X—00 X

1
lim(1 + kx)x = e
x—0
5. 3apanus pacuérHo-rpaduyeckoi padorsl Nel.

3ananmel. BeranciauTs.

2. lim %.

x—oo X

. 1
3. limxcos-.
x-0 X

4. lim 2x%-x-1
Txo1 (x-1)2 7

5 lim VX+2—/6—x

x—2 x2—-4

. Vx-1
6. Jl{l_r)r% vy

. 3x2+42
7. lim ———.
x—o00 4x°+x+1



44— —
8. lim X0+

X—00 x2+\/?'

2x+1+3x+1

9. lim

x—00 2%+3%

10 lim 4x+sinx

X—00 X—COSX

3aganue2. BoIYuciauTs.

1. lim (Vx2 +1—Vx2-1).

X—>00

2. lim (Vx2 +2 +x).

3. lim (L - L)

x—1 \1-x  1-x2

. .1
4. lim xsin-.
X

X—>00

. sin4x
5. lim —=.
x—0 sin8x

6 . sinx®

lm ==,
x—0 sIn°x

. X
7. )lcl_r)r{(l - x)tg;.

8. lim (2x_3)4x.

x—oo \2x—-1

9. lim [x(In(1 — x) — Inx)].

X—00

sinx

10. lim(1 + 2x%) 2.
x—0

3apanmel. MccnenoBaTh Ha HENPEPHIBHOCTh (PYHKIIUIO.



1+42x+3
1
4, y = 3x-2
-1
5. y= 9;—1
2
1
ly=—+
14+3x+3
1
8. y = 7x-2
2-3
9. y= );—1
6

3ananme4. Haittu npou3BogHy0 GyHKIIUU.

1 3 [x2%2-1
AN ey

2 _ 12
YT

| (x+1)(x2-2)
3.y= [Eiai

4.y =+Inx +1+In(Wx + 1).
5.y = 5%’ In2x.

_ (x—-2)°
6. y = log, T

7.y =sin?x.
sin3x
8' y= \/c052x'

9.y= arctg\;c—§ + ctgdx.



10. y = x*(e3* - 5).
3apanmeS. Haiitu npou3BogHy0 GyHKIUU.
1. y = sinxe®os*,

2. y = log,In(x + VxZ + 12).

3.y =x*,

4, y = xsin’x,

5. y=x*

6. v= Vx2+1e?*cos3x
T In*(3x-2)

7. x% —xy +1Iny = 2.

8. eY + e + cosxy = 0.

8. x® +xy? = 6tgy.

9.2%siny — arcsin(2 — 3y) = 0

10. y = xSin’x



3aganmne6. Beruncauts npenen, Ucnoab3ys npasuio Jlonuras.

1. lim =.

3. limxInx.
x—-0

Vx+1
Vx—1'

4. lim
X—00

5 . x+sinx
. lim —_— .
X—00 X—SInx

6. lim (V1 +x% — Y1 +x3).

X—>00

. x3+x%-6x
7. lim ———

x—00 X3—x+16 "

8. lim 2=

" x>2x243x-10"

. eXteT3X-2
9. )lcl_r)l’(l) T.
10. lim10xInx.
x—0

3ananme7. Haiitu npomexxyTku Bo3pacTaHusi W yObIBaHUS (YHKIHUU, TPOMEKYTKU

BBIMTYKJIOCTH, TOUYKH DKCTPEMYMa U TOUKH Teperuoa.

l.y=x3-2x2-7x+4.

2y = 1ix2'

3.y = x?Inx.
4.y =+In?x — 1.
5.y =3x% — 6x
6.y= [

Inx

7.y =2x%—-3x%+15.



8.y = 2x% + Inx.

9.y =x%-6x2
10. y = xe*.

3ananme8.lVccienoBath (YHKIHIO U TOCTPOUTH rpaduK.

1 3—4x

Y = ohsx
2..
3x°
3. y= m.
4. y=x%+x.
S.y=x%+ %
_ (x-1)3
6 T (x+1)?"
27
7 y=Xx + ;

9.y =e V22,
1
lOy =X2 +;

3aganue9.BrruncinTs HHTErpAJL.

1.fdx

1-2x"

2. [ cos(3x + 2)dx.

3. [V3 = xdx.



dx
4. f4x+3'

5, [ e 2474y,

6. [xe*’dx.

xdx
[

2V
9. [ x2e5°+3(x,
Inx

3ajganme 10.BoranciuTh HHTErpaI.

1. [ xe ?*dx.

N

J@e+ 3x)e§dx.

w

. | xInxdx.

4, [(x® + 1)lnxdx.

o1

. [ x?sinxdx.

o

. [In?(2x + 3)dx.
7. [x27*dx.

8. [ arctgxdx.

9. [In?xdx.

10. [ e*sin2xdx.

17
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6. Kpurepum oueHKH pacyeTHO-rpauyeckoii paGoTbl U THUINOBbIEe OMIMOKHU
NPHU ee BBINOJTHECHUH.

[IIxana oneHuBaHUsA

Kputepuu onennBanus

«OTINYHOY OoOydJaromuicss SCHO W3JIOKHUJI yCIIOBUSL  3a/ad, pEUICHHS
000CHOBaI
«Xopomio» 00yJaroIUICs SICHO M3JIOXKIII YCIOBHSI 3a]1a4, HO B 00OCHOBaHUU

peIJ_ICHI/Iﬁ HMCIOTCA COMHCHUA,

«Y IOBIETBOPUTEIILHO»

O0yJaroIUiCsT W3JI0KWI PEIICHHE 3a7a4, HO B PEIICHUHU €CTh
OIIIOKHU;

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

oOydJaromuicsl ~ HE YSICHWI YCIOBHS 33Ja4, pEIICHHS He
o0ocHOBaJI, 1100 HE c1an paboTy Ha IPOBEPKY.

7. PexomeHnayeMmasi JiuTeparypa

OcHOBHAS TUTEpPATYpa

. boromonor, H.B. Marematuka: yueObnuk qns By3oB/ H. B. boromosnos,

I1. . Camoiinenko. — 5-¢ wu3na., nepepad. u jgom. — Mocksa: M3maTenbcTBo
FOpaiit, 2021. — 401 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-07001-9. —
Tekct : oanexktponHwii // OOpazoBarenbHas 1atdgopma HOpaitt [caiiT]. —
URL.: https://urait.ru/bcode/468633

. byrpos, f. C. Beiciiass Matematuka. 3afadHuK : yueOHOe mocoOue i By30B /
A. C. byrpos, C. M. Hukonbckuii. — Mockpa : M3marensctBo IOpaiit, 2021. —
192 ¢c. — (Beicmee o6OpazoBanue). — ISBN 978-5-9916-7568-0. — Tekct

ANEKTPOHHBIN  //

Oo6pazoBarenbHast  mnatdopma  FOpait  [caliT]. —

URL.: https://urait.ru/bcode/489755 .
. Jlyary K. H. Beicmas marematuka. PykoBonmcTBo Kk pemeHuro 3amad. 1. 1

[DnexkTponHbIit pecypc] : yueb. mocodue / JIynry K.H., Makapos E.B., - 3-e u3zn. -

M..OU3MATIINT,

2013. - 2016 c¢c. - Pexum  pgocryna

http://znanium.com/catalog.php?bookinfo=854317

. IIunauye B. C. Bricias maTteMatuka [DneKTpoHHBIN pecypc] : yueoHuk / B.C.
[Munaues. - M.: HUI[ MH®PA-M, 2015. - 479 c. - Pexum pocrtyna :
http://znanium.com/catalog.php?bookinfo=469720

. Jlyary K. H. Beicmias marematuka. PykoBojacTBo k pemeHuro 3agad. Y. 2
[DnexTpoHHbI pecypc] : yued. mocobue / JIynry K.H., Makapos E.B., - 2-¢ u3n. -

M..OU3MATIINT,

2015. - Pexum JOCTyTIa

http://znanium.com/catalog.php?bookinfo=854393



https://urait.ru/bcode/468633
https://urait.ru/bcode/489755
http://znanium.com/catalog.php?bookinfo=854317
http://znanium.com/catalog.php?bookinfo=469720
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JlonmoJHUTENbHAs JIUTEpATYpa
1. Marematuka : yueOHOe mocobue / FO. M. [lanunos, JI. H. Xypbenko, I'. A.

Hukonosa [u ap.] ; mox pen. JI. H. XKypbenko, I'. A. HukonoBoii. — Mocksa :
NH®PA-M, 2019. — 496 c. — (Bricuiee oopazoBanue: bakanaspuar). — ISBN 978-

5-16-010118-7. — URL.: https://znanium.com/catalog/product/989799. — Tekcr :
DJIEKTPOHHBIM.

2. Knoso, A. I'. Kypc nekuuit mo matematuke : yueOHoe mocobue / A. I'. Kimogo,
U. A. JlanynoBa ; Oxwublii (denepanbublii yHHBepcuTeT. — PocroB-Ha-Jlony :
FOxwus1it dpenepanbubiii yausepcuteT, 2020. — 199 c. : min. — ISBN 978-5-9275-
3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — TekcT :

AIEKTPOHHBIN.

Ilepuonuka
M3Bectuss BbICIIMX Yy4yeOHBIX 3aBeneHuid. [loBoipkckuii  perumoH. @PuzMKo-
Marematnyeckue Hayku / 1. pen.Kpesumk B.JI. — Ilenza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — TekcT : 3JeKTPOHHBIH

8. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIUOHHO ceTH
«HTEpHET», HEOOX0AUMBIX JJ11 HAanucanusi PI'P

9. TIpodeccuonanpHas 60a3a TaHHBIX U WNupopmanus o npaBe COOCTBEHHOCTU
MH(POPMALIMOHHO-CITPABOYHBIE CUCTEMBI (PEeKBU3UTHI JOTOBOPA)
CoBeplieHCTBOBaHME o0pa3oBaHUs "

I/IH)I(eHepHOfI JACATCIIBHOCTH BO BCEX HX
MMPOABJICHUAX, OTHOCAIIUXCA K yLIe6HOMy,

HayYHOMY n TEXHOJIOTUICCKOMY
HaIllpaBJICHUAM, BKJIO4Yas IMPOLCCChI
npenoaaBaHus, KOHCYJIbTUPOBAHNA,

UCCIICIOBaHMsI, pPa3pabOTKH HMHKEHEPHBIX
pelieHui, BKIo4as He(Tera3oByl OTpacib,
TpaHcepa TEXHOJIOTHI, OKa3aHUS IHUPOKOTO
CHeKTpa o0pa3oBaTeIbHbIX YCIIYT,
oOecrieyeHust CBsi3el C OOILECTBEHHOCTHIO,
IIPOU3BOJCTBOM, HAYKOW M HWHTErpaluu B
MEXIYHApOJAHOE Hay4yHO-00pa30BaTEIbHOE
MIPOCTPAHCTBO.

CBOOOIHBIN TOCTYII

Acconuanust ”H)XeHepHOTo 00pazoBaHust Poccuu
http://www.ac-raee.ru/

Hayunas AIIEKTPOHHAS OoubmmoTeKa

eLIBRARY.RU - 5310 KpynHeimmi
HaydHas 3JIeKTpoHHas oubanoreka Elibrary poccuiicKHiA UH(OPMaLMOHHO-
http://elibrary.ru/ AHATMTUYECKUI TIOpTaJl B 00JIACTH HAYKH,

TEXHOJIOTUH, MEIUIMHBI U 00pa3oBaHus,
cofiepxanii pedeparbl U MOJHBIE TEKCTHI



https://znanium.com/catalog/product/989799
https://biblioclub.ru/index.php?page=book&id=612217
https://e.lanbook.com/journal/issue/314991
http://www.ac-raee.ru/
http://elibrary.ru/
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9. IIpodeccuonanbhas 6a3a TaHHBIX U
WH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(peKBU3UTHI JOTOBOpPA)

Oonmee 26 MIH HAay4yHBIX CTaTred W
myOnuKanui, B TOM YHUCJIE AJICKTPOHHBIC
Bepcun Oosiee 5600 pOCCHIICKMX HAy4HO-

TEXHUYECKUX JKYpPHAJIOB, U3 KOTOPBIX
6onee 4800 KypHaJIOB B OTKPBITOM
JIOCTYIECBOOOIHBIHN 1OCTYII

Oenepanbubii  moptann  «Poccuiickoe

00pa3oBaHUE» — YHUKaJIbHBIH HHTEPHET-
pecypc B cpepe 00pazoBaHUs U HAYKH.

E>xenHeBHO myOuKyeT camble
aKTyaJbHble HOBOCTH, AHOHCHI COOBITHH,

nH(pOpMaIIMOHHBIE MaTepHuabl TUTSt
LIMPOKOTO Kpyra YUTaTENEH.
@ . . ExenenenbHo Ha moprane pa3MeniaroTcs
eJepalbHbIN opTal «Poccuniickoe
. SKCKJIIO3UBHBIE MAaTepualbl, UHTEPBBIO C
oOpa3oBaHue» [INEKTPOHHBIN pecypce] —
http://www.edu.ru BEJIYIIMMH CIICIMAIMCTaMU — TIeJjaroramy,
MICUXOJIOTAMH, YYEHBIMH, PENOPTaXH U
AHATUTHYECKUE CTaThH.
Uuratenu MOJIyYaroT JOCTYII K
HOpPMAaTUBHO-TIpaBOBOW  0aze  cdepbl
o0pa3oBaHUs, OHU MOTYT TIOJB30BaTHCS
CaMbIMU pa3IUYHBIMHU MOJIE3HBIMHU
CepBUCAMHU — TaKUMH, KaKk OHJailH-
TECTUPOBAHUE, OMPOCHI IO aKTyaJbHBIM
TeMaM U T.J.
Ha3Banue Cokpaménno | OpranmszannonHo- | Orpacasb (06aacts | OduuHATBHBI
OpraHu3alumn ¢ Ha3BaHMHe npasoBas popma AesITeJIbHOCTH) i cailT
POCCHUHNCKU | PocCHUO HempaBUTENbCTBEHHOE | TBOopueckuii Coro3 | http://rusea.inf
" COIO3 , HE3aBUCUMOE | OOIECTBEHHEIX o
Hay4YHBIX u 00IIeCTBEHHOE Hay4HbIX, HAay4YHO-
WH)KEHEPHBIX o0benuHeHne TEXHUYECKUX,
0O0IIIECTBEHHBIX WHXXEHEPHBIX,
00beTMHEHU YKOHOMHUYECKUX
00bCAUHEHHIA,
SABJISTFOLUXCSI
OPUINYECKUMHU
JULAMH,
CO3JIaHHBIN Ha
OCHOBE OOIIHOCTH



http://www.edu.ru/
http://rusea.info/
http://rusea.info/
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TBOPYECKUX
po¢eCCHOHATBHBI
X HWHTEPECOB
YYCHBIX,
WHXXEHEPOB i
CIIELHAIMCTOB IS
peanu3anuu o0Iux
eJIEd U 3amad.

Poccuiickuit
CO03 MH)KEHEPOB

PCH

Oo6mepoccuiickas
oOIm1ecTBeHHAs
OpraHu3aus
«Poccuiickuit CO03
WH)XEHEPOB» (mamnee
nvenyemas  «Coro3»)

SIBIISIETCS  OCHOBAHHBIM
Ha YJICHCTBE
00I1IECTBEHHBIM
00beUHEHUEM,
CO3NIaHHBIM B  (opMme
001IeCTBEHHOHI

OpraHu3aIuu

3ammura 00Imx
HHTEPECOB u
JIOCTH)KCHUS YCTABHBIX
neneu
00BbEIUHUBIINUXCS
rpaxkaaH,
OCYIIECTBILTIOIITIX
CBOIO JIEATEILHOCTh Ha
TEePPUTOPUHU Ooiee
MOJIOBUHBI  CyOBEKTOB
Poccuiickoit
Deneparnuu

http://poccunincknin-
cot3-
nHXeHepoBs.pd/



http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
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IMPHUJIO)KEHUE 1

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUSI POCCUICKOM ®EJIEPALIUA
®EJEPAJTBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEXK/IEHUE
BBICLIEI'O OGPA3OBAHUS
«MOCKOBCKHWM MMOJUTEXHUYECKUN YHUBEPCUTET»
YEBOKCAPCKHUM HHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJIUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UHdopMaAIIHOHHBIX TEXHOJOTHH, DJIEKTPOIHEPTeTUKH U CHCTEM
VIIPABJICHUSA
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